In 2014, an outbreak of potato blackleg and soft rot disease emerged in North America and continues to impact potato production. Here, we report the annotated genome sequence of Dickeya dianthicola ME23, a strain hypothesized to be representative of the bacterial population responsible for this disease outbreak.
B
lackleg and soft rot are among the most important bacterial diseases of potato. Historically, most blackleg disease in the United States was caused by bacteria now classified as Pectobacterium species. A new devastating form of blackleg caused by bacteria of the genus Dickeya emerged in 2014 and has been confirmed in most potato production states and two provinces in Canada (1-6). Multiple Dickeya species are capable of causing this disease (7), but Dickeya dianthicola appears to be the only species presently causing significant losses in North America (1) . D. dianthicola is a broad-host-range necrotrophic pathogen with the characteristic ability to degrade plant cell walls (8) . Here, we report a complete and annotated genome sequence of D. dianthicola ME23, a strain hypothesized to be representative of the Dickeya population responsible for the blackleg outbreak throughout the eastern United States (2, 3) .
We cultured D. dianthicola ME23 from a single colony in LB broth (9) overnight at 30°C, collected the cells by centrifugation, washed the cell pellets once in phosphatebuffered saline to remove exopolysaccharides, and prepared genomic DNA (gDNA) using standard alkali lysis and ethanol precipitation (10) . PacBio gDNA libraries were prepared and sequenced at the Icahn School of Medicine at Mount Sinai (New York, NY) using a PacBio RS II single-molecule real-time (SMRT) sequencing system with P6-C4 chemistry, generating a total of 167,522 reads with an N 50 value of 10,217 bp and a total length of 1,322,316,174 bp, covering about 264-fold of the genome. We used Hierarchical Genome Assembly Process 4.0 (HGAP 4.0) from SMRT Link 5.0 with default parameters (Pacific Biosciences, USA) to de novo assemble the reads, producing a single circular contig (herein referred to as the draft genome) of 4,909,113 bp.
We performed two polishing steps to verify and improve base-calling accuracy and assembly of the D. dianthicola ME23 draft genome. First, we used Arrow from SMRT Link 5.0 with default parameters (Pacific Biosciences, CA) to identify and correct sequence errors using the PacBio reads described above. Second, we resequenced the D. dianthicola ME23 genome using an Illumina MiSeq instrument at the University of Wisconsin Biotechnology Center (Madison, WI). For this, we cultured D. dianthicola ME23 and prepared gDNA as described above. We used a Nextera DNA library prep kit to prepare sequencing libraries, enriched for 550-bp fragments, and used the MiSeq instrument to generate 250-bp paired-end sequence reads (Illumina, USA). We removed duplicate read pairs using a customized Perl script (https://github.com/Sunhh/NGS_data _processing/blob/master/drop_dup_both_end.pl) (11) and used Trimmomatic 0.36 (12) to remove low-quality reads (quality value, Ͻ20), short reads (length, Ͻ50 bp), and Nextera adapters. We used the Burrows-Wheeler Aligner (BWA) 0.7.13 (13) and Pilon 1.22 (14) with default parameters to align the resulting 26.9 million high-quality cleaned Illumina read pairs and correct the draft genome, respectively. The final polished D. dianthicola ME23 genome determined here was 4,909,058 bp long with 55.7% GC content. We used Prokka 1.12 (15) with the -compliant option to annotate the genome, which identified a total of 4,317 protein-coding sequences and 76 tRNA, 22 rRNA, and 2 transfer-messenger RNA (tmRNA) genes.
Data availability. The D. dianthicola ME23 genome sequence has been deposited at NCBI GenBank under the accession number CP031560. The PacBio and Illumina raw reads have been deposited in the Sequence Read Archive (SRA) under the accession numbers SRR7866019, SRR7866017, and SRR7866018.
